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ENDF/B-VIII.0 was released on  
2 Feb. 2018 by the Cross Section 
Evaluation Working Group 
(CSEWG)
Integrates contributions for many sources 
• Neutron Data Standards IAEA, NIST 
• CIELO Pilot Project BNL led Fe,  

LANL led 16O and 239Pu, IAEA led 235,238U 
• Many new and improved neutron evaluations  

(DP, Crit. Safety, NE, USNDP) 
• New thermal scattering libraries  

(Crit. Safety, Naval Reactors) 
• Decay data USNDP (BNL) 
• Charged particles USNDP (LLNL) 
• New atomic data (LLNL) 
• Success rests on EXFOR & ENSDF libraries  

USNDP (BNL) compiles EXFOR reaction data for US & Canada 
USNDP develops the ENSDF library

*

* ENDF/B-I was released in June 1968



ENDF/B-VIII.0 is our best performing 
and highest quality library yet

M.B. Chadwick et al, Nuclear Data Sheets 148, 189 (2018) 

• Validate by simulating 
well characterized 
systems 
▪ Thousands of critical 

assembly benchmarks 
▪ 14 MeV & 252Cf(sf)  

source transmission  
▪ Many other tests 

• Quality also assured by  
▪ ADVANCE continuous 

integration system at 
BNL 
▪ Annual Hackathons
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FIG. 29. (Color online) The distribution of C/E, in units of the
combined benchmark and statistical uncertainty. The normal
distribution (in black) would be the perfect situation.

ENDF/B-VII.1: for most of the intermediate spectrum
cases the calculated value lies more than one standard
deviation below the benchmark value, whereas for mixed
spectrum cases most of the calculated value lie more than
one standard deviation above the benchmark value.

VI. COVARIANCES

The CIELO covariance data need continued attention.
In the ENDF community, ENDF/B-VII.1 [32] had a fo-
cused e↵ort on providing covariances for a large range of
isotopes and reactions. Nevertheless, numerous questions
remain regarding the quest to represent “credible” un-
certainties, especially following comparisons of ENDF/B-
VII.1 uncertainty assessments with those in JENDL and
JEFF files, and even when comparing uncertainties as-
sessed in the resonance range versus those at energies
slightly above the boundary for the fast range. The Nu-
clear Energy Agency WPEC Subgroup 39 has provided a
valuable assessment of such questions and discrepancies,
in a paper by Dr. Ishikawa [80]. This paper pointed out
that – even for very important reactions such as major
actinide fission, capture, and inelastic scattering – di↵er-
ences in uncertainties as large as an order-of-magnitude

are not uncommon for certain energy regimes, and as we
will see below this situation has not changed significantly.
A cynic would note that this reflects the enduring di�-
culty in defining credible uncertainties in nuclear science
(and other fields of research). The CIELO project includes
work that will continue beyond this pilot project, with an
aim of resolving some of these questions.
Although work on CIELO covariances is currently in-

progress, we provide a summary of some of the uncer-
tainty data choices made in CIELO-1, in the Beta-5 ver-
sion of the ENDF/B-VIII.0 files. A focus here on 239Pu
and 235U covariance data illuminates the current status
of the work: the covariances for plutonium come from
Talou and Neudecker (LANL), and for uranium isotopes

come from Capote, Trkov, and Neudecker (IAEA, LANL),
and also from the IAEA standards group for the fission
cross sections. Examples of these uncertainties are given
in Table VI for 239Pu and Table VII for 235U, for a typical
neutron energy of 1 MeV for CIELO-1, ENDF/B-VII.1
and the latest JEFF and JENDL evaluations, together
with their impact on the calculated criticality k-e↵ in
Jezebel (PMF-1) (Table VIII) and Godiva (HMF-1) (Ta-
ble IX). (A summary of the PFNS uncertainties is given
in Ref. [9], showing how these have changed in the re-
cent CIELO-1 work for ENDF/B-VIII.0). The criticality
uncertainty results were obtained by Ian Hill and Oscar
Cabellos (NEA) [81], using the NDaST and MCNP codes,
and by Yokoyama and Ishikawa [82]. Of course the various
uncertainty data are used for all the appropriate incident
neutron energies in the calculations; we tabulate here only
the 1 MeV values owing to space limitations.

TABLE VI. 239Pu cross section uncertainties at 1 MeV in-
cident neutron energy, 1-sigma. Values are given for CIELO-
1 (ENDF/B-VIII.0beta5), ENDF/B-VII.1, JEFF-3.3 (derived
from CIELO-2, in version JEFF-3.3) and JENDL-4.0u1. The
full uncertainty information – values at all incident energies,
and correlations – can be obtained from the numerical files.
Comparisons at 1 MeV are useful to illuminate the large di↵er-
ences between the di↵erent evaluations, which impact di↵erent
Jezebel calculated criticality uncertainties (Table VIII).

CIELO-1 B-VII.1 JEFF-3.3 JENDL-4.0

Unc. (%) Unc. (%) Unc. (%) Unc. (%)

fission 1.3 0.6 0.3 0.9

nubar 0.3 0.3 0.4 0.3

PFNS Eav 1.7(37keV) 1.7(37keV) 4.38(93keV) 2.7(57keV)

elastic 13 12 1.4 3.7

inelastic 28 28 4.6 5.3

capture 18 20 8.6 12

TABLE VII. 235U cross section uncertainties at 1 MeV incident
neutron energy, 1-sigma, see Table VI caption (note that the
CIELO-1 uncertainty of the PFNS average energy of 1.8% re-
places the ENDF/B-VIII.0beta5 value of 0.9% in anticipation
of a forthcoming change). Comparisons at 1 MeV are useful
to illuminate the large di↵erences between the di↵erent eval-
uations, which impact di↵erent calculated Godiva criticality
uncertainties (Table IX). The CIELO-1 total inelastic uncer-
tainty MT4 is estimated here as MT51 + MT851.

CIELO-1 B-VII.1 JEFF-3.3 JENDL-4.0

Unc. (%) Unc. (%) Unc. (%) Unc. (%)

fission 1.3 0.5 1.8 0.8

nubar 0.4 0.5 0.5 0.5

PFNS Eav 1.8(35keV) 3.6(75keV) 4.84(98keV) 3.0(61keV)

elastic 3.4 4.0 2.1 3.0

inelastic 10 (est.) 7.0 10 7.5

capture 14 16 11 33

We can make the following observations on covariances,
based on the results shown in Tables VI, VII, after which
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Library and evaluations detailed in  
Nuclear Data Sheets vol. 148 (2018)
• ENDF/B-VIII.0: D. Brown et al.,  

Nuclear Data Sheets 148, 1 (2018)  
• Neutron Data Standards: A. Carlson et al.,  

Nuclear Data Sheets 148, 143 (2018) 
• CIELO Overview: M.B. Chadwick, et al.,  

Nuclear Data Sheets 148, 189 (2018)  
• CIELO Iron: M. Herman, et al.,  

Nuclear Data Sheets 148, 214 (2018)  
• CIELO Uranium: R. Capote, et al.,  

Nuclear Data Sheets 148, 254 (2018)  
• PFNS evaluation: D. Neudecker, et al.,  

Nuclear Data Sheets 148, 293 (2018)  
• 239Pu(n,g) measurement: S. Mosby, et al.,  

Nuclear Data Sheets 148, 312 (2018)  
• 235U PFNS measurement: M. Devlin, et al.,  

Nuclear Data Sheets 148, 322 (2018) 



The ENDF/B-VIII.0 
Publicity Tour

• 9th Tri-Lab Nuclear Data Workshop, 
LANL (Mar. 2018) 

• Invited talk 
• NCSP Tech. Prog. Review, ORNL 

(Mar. 2018) 
• Several talks by community 

• PHYSOR 2018, Cancun, MX  
(Apr. 2018) 

• Several talks by community 
• Invited talk 
• Proceedings 

• MeV Summer School, ANL  
(July 2018) 

• RPSD 2018, Santa Fe, NM  
(Aug. 2018) 

• Special session 
• Invited talk 
• Proceedings 

• UC Berkeley Dept. Nucl. Eng. 
Colloquium (Sep. 2018) 

• ANS Winter Meeting 2018, Orlando, 
FL (Nov. 2018) 

• Special session 
• Panel discussion 
• Proceedings


